Mutant huntingtin enhances excitotoxic cell death.
Evidence suggests overactivation of NMDA-type glutamate receptors (NMDARs) contributes to selective degeneration of medium-sized spiny striatal neurons in Huntington's disease (HD). Here we determined whether expression of huntingtin containing the polyglutamine expansion augments NMDAR-mediated excitotoxicity. HEK293 cells coexpressing mutant huntingtin (htt-138Q) and either NR1A/NR2A- or NR1A/NR2B-type NMDARs exposed to 1 mM NMDA showed a significant increase in excitotoxic cell death compared to controls (cells coexpressing htt-15Q or GFP), but the difference was larger for NR1A/NR2B. Moreover, agonist-dependent cell death showed apoptotic features for cells coexpressing htt-138Q and NR1A/NR2B, but not for cells expressing htt-138Q and NR1A/NR2A. Further, NR1A/NR2B-mediated apoptosis was not seen with coexpression of an N-terminal fragment of mutant htt. Since NR1A/NR2B is the predominant NMDAR subtype in neostriatal medium-sized spiny neurons, enhancement of NMDA-induced apoptotic death in NR1A/NR2B-expressing cells by full-length mutant htt may contribute to selective neurodegeneration in HD.